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ON STEREOSKIAGRAPHY. 


By G. P. Girpwoop, M. D., Can., M. R.S., 
ENG., F. R. S.C. F. 1. C. &c. 

Professor of Chemistry Medical Faculty 
McGill College Montreal, Consulting Surgeon 
Montreal General Hospital, late assistant- 
surgeon Grenadier Guards. 

The term stereoskiagraphy implies a 
shadow picture which gives the ap- 
pearance of solidity so that every 
object in the picture stands out in its 
relative position as regards surround- 
ing objects being made up of the 
Greek sfercos solid, shia a shadow, 
and yraphic a picture and it seems 
to express what is meant better than 
the word radiography or stereoradi- 
graphy. A description of the method 
of taking these pictures is the object 
of this communication. Stereoscopic 
vision is due to the fact that we have 
two eyes placed at a distance of 2 1-2 
inches and that each eye sees a differ- 
ent picture from the other. Each eye 
looking around the near objects as it 
were and the brain coalesces the two 
pictures so as to see only one and that 
one having the appearance of solidity. 
To produce this result for the surgeon 
who desires to know the exact position 
of the foreign body, in any other or- 
ganism is of the highest importance. 
This fact came to the author’s knowl- 
edge in the following manner. A 
skiagraph was take of a hand of a 
young woman who was an out patient 
at hospital, and the skiagraph showed 
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a piece of a needle between the ring 
and middle fingers. The same young 
woman had also a needle in the arm of 
the same side, in position perpendicu- 
lar to the shaft of the humerus about 
the middle and running in from the 
back of arm. 

A month after another skiagraph 
was taken of the same hand when 
three pieces of needle were found, seen 
in the interspace between metacarpal 
bones of middle and ring finger. The 
attending surgeon realizing an hys- 
terical patient told herif she wished 
to make a pin-cushion of herself she 
could do so, but he would not take 
them out. The surgeon went off duty 
and another took his place, and seeing 
the second skiagraph he undertook to 
remove the fragments. Of course the 
supposition was that these pieces of 
needle were in the palmar surface, but 
when the surgeon came to operate he 
found them on the dorsum of the hand. 
From this case the author realized the 
necessity most urgently of locating 
more exactly the position of such for- 
eign bodies and having tried various 
methods of cross wires, rectangular 
pictures from two points at right an- 
gles and remembering the beauty of 
stereoscopic pictures the author deter- 
mined to make a stereoscopic picture, 
and was so pleased with the results 
that he now always takes his pictures 
stereoscopically, with the result that 
the exact location and position of the 
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foreign body is at once made evident. 

The manner of taking these skia- 
graphs is to adjust the tube over the 
part as near as may be right over the 
foreign body. The target of the tube 
is placed parallel to the table on which 
the plate is laid. The plate wrapped 
in paper impervious to light is laid on 
the table, then the part to be skia- 
graphed. The tube is placed twelve 
inches above the skin of the part. A 
plumb ball is held over the part and 
the tube is brought to such a position 
that the platinum targetis 1 1-4 inches 
to one side of the plumb line then it is 
rotated so that a normal to the plat- 
inum target will fall on the spot where 
the plumb ball touches, and a picture 
istaken. A second plate is slid under 
the first till in the same position when 
the first plate is removed. The tube 
is then moved to a position 1 1-4 
inches to the other side of plumb line 
and the platinum target is so placed 
that a normal therefrom shall strike 
the same point of skin as in the previ- 
ous position, and a second picture is 
taken. The two pictures will be fac 
similes of the pictures that would be 
seen by the two eyes at 12 inchees dis- 
tance and conveyed on the spot where 
the point of the plumb bob touched the 
surface and would give an absolute 
position. Of all objects seen it will be 
evident from the pictures here shown 
that all these objects take their proper 
relative positions and the distance of 
one from the other can be readily 
measured. As these cases often re- 
quire immediate and the 
surgeon is desirous of rapidly seeing 
the position of the parts the two pic- 
tures may be at once, a3 soon as fixed, 
placed in a frame with a ground glass 
background illuminated and viewed 
in Wheatstone’s reflecting stereoscope 
which any one can make by obtaining 
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a couple of square pieces of mirror 
about 4 inches square and fitting them 
together so as to form a right angle, 
then by putting the nose opposite the 
junction, each eye will look into each 
mirror and if the two pictures just 
taken as above described be placed at 
right angle to a line drawn through 
center of both mirrors and at a dis- 
tance from each mirror of from 10 to 
12 inches the image for each eye will 
be presented to it and the picture will 
appear as a solid, every part taking 
its proper place and relative distance. 
If it is desired to obtain a print it may 
be done by taking the negative when 
wet, just after fixing and washing: a 
sheet of velox paper or some other de- 
veloping paper may be moistened and 
applied to the still wet negative and 
exposed to gas light or any other light 
and developed in the ordinary way, 
and when fixed may be laid on a sheet 
of glass still wet and put into the 
stereoscope and viewed. If it 
sired to reduce the picture to the or- 
dinary stereoscopic 1-2 to 3 
inches square the original negative 
may be put up in a window with a 
good white backing and a reduced 
photograph taken in the ordinary way 
by camera of each picture. These may 
be printed either in the ordinary way 
or by development paper and then 
mounted on a stereoscopic card mount 
and viewed in the Brewster refracting 
stereoscope. In taking and in viewing 
these pictures and prints it is neces- 
sary to be particular in the various 
processes of copying and printing to 


be de- 


size 2 


bear in mind the various changes of 
reversal due to the printing and copy- 
ing. The great advantage of this pro- 
cess to the surgeon is that if he mount 
the pictures with right eye picture, to 
the left eye, and the left eye picture 
to the right. and vice versa, he will be 
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able to obtain a view of the same ob- 


ject from both back and front so that 


he may be the better able to judge of 
the distance of the relative objects. 

The Wheatstone’s reflecting stereo- 
scope has been described above. The 
Brewster refracting stereoscope may 
be easily made by buying a pair of 
pneumatic lenses which can be bought 
for about 40 cents and mounting them 
between two pieces of black cardboard 
with the board edge to the outside and 
the thin edges together and the cen- 
ters of lenses 2 1-2 inches apart, then 
holding the lenses so that the axis of 
vision and of lenses should be in the 
same line and holding the picture at 
the proper focal distance of the lens 
a stereoscopic picture will be seen 
readily by any one whose eyes are of 
equal power. If, however, the indi- 
vidual is troubled by wearing specta- 
cles it becomes necessary to be care- 
ful that the axis of the eye spectacle 
and lens of stereoscope all be in the 
same line. In an ordinary case of a 
needle in the hand the skiagraph only 
shows the needle lying flat on the 
same plane as the bones on the paper, 
but if seen stereoscopically it will often 
be seen as standing right up in the 
hand in the very direction in which it 
has been driven in. In case of mon- 
strosities at birth, where it is desirable 
to know what is the nature of the skele- 
ton without, or before dissection the 
whole structure may be ascertained by 
stereoskiagraphs being taken, and by 
reversing the pictures both back and 
front views can be obtained. Speci- 
mens of these kind of pictures are 
here shown and the stereoscope nec- 
essary to see them. 

As a means of locating objects the 
stereoscope is far better than any 
other means. Dr. MacKenzie David- 
son, of London, England, has just 


that fails to recgonize the importance 
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completed a stereoscopic fluroscope. 
As yet the author has not seen one‘ 
but itis claimed for this instrument 
that the foreign body can be seen dis- 
tinctly in its proper position and that a 
probe or knife can be seen exactly in 
its relative position and that an oper- 
ation can be readily performed and 
the point of the knife watched all the 
the while. If this turn out to be so 
satisfactory an adjunct to surgery, it 
will revolutionize surgery. 
111 University street, MONTREAL, CANADA. 











We have recently read from a book 
review in the Annals of Surgery, “‘A 
Manual of Surgical Treatment, by W. 
Watson Cheyne and F. F. Buyhard.’’ 
These are the words: ‘‘As in the pre- 
ceding volumes, there is some ten- 
dency to dwell too much on certain 
old-fashioned appuratus and proced- 
ures, while some valuable modern 
methods are either treated too briefly 
or not at all. Although the x-rays 
belong properly to a treatise on diag- 
nosis, itis surprising that this adju- 
rant to treatment fails of mention in 
this work.’’ We predicted two years 
ago that any author offering a work 
without full credit given to the diag- 
nostic advantages of the x-rays would 
find limited sale and would be classed 
amongst the rehashings of obsolete 
literature. A publisher that will put 
forth a work ignoring the chief tenets 
of its importance must feed on 
obloquy. 





Leonard states without reservation, 
that stone in the kidney will be 
affirmed if present and negative upon 
the photographic plate if absent, pro- 
vided always, of course, the proper 
tube is used and the proper radiance 
obtained. This must” sound very 
strange to those who write so learnedly 
upon the ‘‘fallacies of the x-rays.”’ 


of the x-rays. 
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STEREOSCOPIC SKIAGRAPH OF 
MONSTER. 
The skiagraph of these monsters was 
made by Dr. Girwood, of Montreal, 
and sent to the AMERICAN X-Ray 
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the front view, and when reversed, the 
back view is seen. Of course, when 
mounted they are stereoscopic. If 
mounted one way one picture for right 
eye and one for left they give a poste- 
rior view of the foetus as if it were 





JOURNAL On account of their stereo- 
scopic effect. 

The skiagraph is taken stereoscopi- 
cally, the two pictures being taken 
from two points 2 1-2 inches apart, 


and when mounted in one way shows 


DISTINCTION OF GALL STONES. 


The reprint by Dr. Carl Beck, from 
the New York Medical Journal, ‘‘on 
the detection of Caleuli in the Liver 
and Gall Bladder’’ together with addi- 
tional skiagraphs, is a valuable contri- 
bution to x-ray literature. Several 
cases are shown skiagraphically of 
gall stones in the body. Plates show- 
ing different constituents of calculi are 
very well done. The doctor says: ‘‘We 


The sage of maturity is always out. 


the 
middle, standing well out and the 
knees bent away from you. If, how- 
ever, these pictures are reversed the 
view is from the front and the ribs pro- 
ject toward you and so do the knees. 


walking away with shoulder in 


distinguish common biliary, pure cho- 
lesterin, stratified cholesterin, pure 
bilirubin, and mixed bilirubin-calcium 
ealeuli. The calcium carbonate is also 
found and gives the greatest distinct- 
ness.”’ 





Lieutenant F. Brice of the British 
army read a paper before the Roent- 
gen society of London, 7th ult. on 
**Experiences of X-Ray Work during 
the Siege of Ladysmith. 


The Roentgen Society 
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X-Ray Picture of Knee Joint, Taken by Dr Pitkin, of Buffalo, to Dzmonstrate the Attainment 
of Detail or Contrast in Modern Radiography. See January Number of this Journal. 


STEREOSCOPIC FLUOROSCOPE. 


This instrument as described by its 
maker or inventor, Mr. Makenzie 
Davidson: ‘‘Consists of a fluorescent 
screen illuminated by two tubes, which 
are sparked alternately. A rotating 
disk with appropriately placed slots 
eclipse each eye alternately. This 
works synchronously with the spark- 
ing of the tubes. Each eye sees the 
shadow cast by the one tube. A 
stereoscopic image is thus seen on the 
screen, the movements of the shutter, 
etc., being sufficiently rapid to give a 
continuous illumination of the screen. 
Those who desire to read up the 
methods for stereoskiagraphy should 
study the admirable paper by Dr. 
Girwood, of Montreal, in the Novem- 


ber number, 1900, Vol. 7, No. 5, of the 
AMERICAN X-Ray JOURNAL, and also of 
thisissue. An understanding of stereo- 
skiagraphy makes you acquainted 
with the principles of the stereoscopic 
fluoroscope. 





The New York Orthopedic Dispen- 
sary and Hospital is a worthy chari- 
table institution and deserves. the 
countenance of all philanthropic per- 
sons. Their Thirty-Third Year Book 
is out and is a fair illustrated expo- 
nent of the institution. If the same 
pictured wards, etc., had been sub- 
stituted for fine x-ray pictures of de- 
formities taken before and after treat- 
ment their little folder would have 
been immeasurably more interesting 
and useful to every body. 


of the United States portends danger to his business. 
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TECHNIQUE OF X-RAY WORK. 





Read before the Roentgen Society of the United States, 
Grand Central Palace, New York City, Dec. 14, 1900. 


By MIHRAN K. KASSABIAN, M. D. 
Skiagrapher to Medico-Chirurgical College 
and Hospital, Philadelphia, Pa. 

Mr. President and Gentlemen :—I 
feel highly honored in being permitted 
to read a paper at this first regular 
meeting of the Roentgen-Ray Society 
of America, many of whose members 
have attained world-wide celebrity as 
specialists in one department of science 
or another, and in assuming the re- 
sponsibility of the task I have under- 
taken, | would have it clearly under- 
stood that I am fully conscious of the 
smallness of my own claims to be 
heard 9n a subject so important to the 
public generally, and to medical 
practitioners in particular, as x-ray 
photography has already proved itself 
to be in the past, and is likely to be- 
come in the future. Nor would I have 
undertaken the task, had I not feit 
some assurance that the lessons | 
have learned during a practical ex- 
perience of eight years in photo- 
graphy, and of several more in skia- 
graphic work in hospital and United 
States government service in 1898, 
may prove serviceable to others also. 

Since Prof. Roentgen’s famous dis- 
covery, I have made more than eight 
hundred x-ray negatives, and 3000 
fluoroscopic examinations, some of 
which I need hardly say, were failures, 
but not altogether valueless on that 
account. In fact, failures in scientific 
investigations are often the greatest 
and most efficacious teachers. For a 
knowledge of what to avoid is fre- 
quently of the utmost inportance, es- 
pecially in work of this character. 

In treating the subject of my paper, 
I shall feel myself under constraint 
occasionally to enter upon domains of 
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science, where, undoubtedly, many 
gentlemen present are far more at 
home than myself. ButI trust these 
little trespasses will be overlooked, 
and their occurrence viewed as entire- 
ly unavoidable. 

NEED OF EXPERIENCE IN PHOTO- 
GRAPHY.—At the outset I would im- 
press on the x-ray worker the im- 
portance of a thorough knowledge of 
photography, since without that he 
can hardly hope to succeed in obtain-- 
ing a satisfactory negative. More- 
over, itis very important that he ac- 
custom himself to developing his own 
plates, since if he sends them to a 
photographer for development, the lat- 
ter will be liable to under-develope or 
over-develope them, owing to his 
ignorance of the case, he does not 
know exactly what he is aiming at; 
and besides this the operator does not 
gain experience as to the time of ex- 
posure. And again the patient might 
be from a distance, so that a quick 
diagnosis would be of the utmost im- 
portance. Few surgeons and 
physicians can either see or under- 
stand anything in an under-exposed- 
or under-developed negative; and 
even when the negative is good it 
requires an experienzed eye to take 
in and appreciate all its details. 
Hence clearness in the negative 
is essential to the practical use- 
fulness of skiagraphy in surgery and 
medicine. And what the negative is, 
the resulting print must also be. 

FLUOROSCOPE VERSUS SKIAGRAPH.— 
There are two methods of examining 
a case with the x-rays, both of which 
are important and useful, yes, neces- 
sary since they confirm each other; 
namely, fluoroscopic and skiagraphic. 

It may be noted that there are great 
diversities of opinion among x-ray 
workers regarding the relative values 


so long as he is holding the hoodwink. 





868 THE AMERICAN 


of these two methods. As a matter of 
fact, however, they both have advant- 
ages and disadvantages, which I will 
endeavor to set forth in detail as re- 
sults of my own personal experience 
and observation. 

1. The fluoroscopic examination 
is merely temporary, while the view is 
limited to few individuals. On the 
other hand the skiagraph is a perma- 
nent record, visible to everybody, and 
moreover, capable of use in legal 
cases, the lecture room, clinics, etc. 

2. Fluoroscopy, however, is easy, 
quick and affords ready facilities for 
comparison with the normal corres- 
ponding part. In these respects it has 
an advantage over the skiagraph, 
which requires considerable time to 
effect, and is more tedious. 

3. Fluoroscopy also has an ad- 
vantage when the heart, joints and 
respiratory movement are concerned; 
as it offers better opportunities for 
studying them, and from different di- 
The skia- 
graph shows a blurred effect in the 
case of moving organs. 

4. Fluoroscopy is at a disadvantage 
when the pelvis, kidney, spine and 
deeper tissues are to be examined; but 
the skiagraph shows them plainly. 

5. A fluoroscopic examination, 
again, fails to reveal small foreign 
bodies in the bony part—as shot in 
the eye, for instance—but the photo- 
plate differentiates by relative density 
and therefore shows them distinctly. 

6. The Fluoroscopic examination 
shows only indistinctly incipient 
changes in the bony part (as callus, 
exudation, floating cartilege in the 
joints); whereas the skiagraph shows 
them clearly by differentiation, (pro- 
vided the vacuum is suitable). 

7. In an impacted fracture, also, as 
there is no displacement or separation, 


rections, when necessary. 
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the relative density is unaltered, flur- 
oscopy is of little service; but the 
skiagraph shows it clearly even 
through the splint, or plaster of paris, 
if any is present. 

And now, to revert again to the 
negative, | would direct special atten- 
tion to a few points of vital importance 
to success in the effort to secure that 
clearness of detail which alone deter- 
mines its practical usefulness. 

VacuumM.—It being presumed that 
the general condition of the x-ray ap- 
paratus in use is satisfactory, the op- 
erator must see to it that the degree 
of vacuum he is working with is suit- 
able to the case he hasin hand. For 
fluoroscopic purposes a high degree is 
usually necessary. 

PRELIMINARY FLUOROSCOPY.—AII be- 
ing in readiness, he should first make 
a fluoroscopic examination of the body 
or part affected, between which and 
the focus tube a black screen has been 
interposed to exclude the surrounding 
light. This examination must be thor- 
ough, since on it depends in great part 
the success or failure of the subsequent 
work. 

As a case in point, let us take a 
joint. View it from different direc- 
tions, and, moving it, compare care- 
fully with the normal corresponding 
part. 

PLATE.—This over, take your plate, 
and put it into the usual envelope of 
black paper, making sure that the 
gelatine side is upward, i. e., toward 
the smooth side of the envelop. Usea 
piece of blotting paper or silk to pre- 
vent its getting wet from perspiration 
of the part pressing on it. 

POSITION OF PATIENT.—The patient 
must be placed in such a way as to 
secure comfort, so that there may be 
no undue tendency to movement of the 
part affected during exposure. This 


The revolutionizing sway of the x-ray as a diagnostic medium staggers 
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part, divested of clothing, must be 
covered with an oiled silk cloth with- 
out wrinkles, and brought as near to 
the plate as possible, an aluminum 
sheet being interposed and connected 
with the earth. 

In case of foreign bodies in the eye, 
put the patient in a chair, and use a 
head-rest, which I find more conven- 
ient, and produces less tendency to 
disturbance of the part either by its 
own movement, or by ordinary respir- 
ation, than if he were reclining. 

POSITION OF CROOKE'S TUBE.—The 
arrangement just spoken of has pre- 
sumably been made with due regard 
to the position of the Crooke’s tube. 

Now it is positively known that the 
x-rays are both divergent and rec- 
tilinear, wherefore even slight care- 
lessness on the part of the operator 
may cause much distortion and dis- 
proportion, or over lapping of bones in 
the plate. Hence the part to be ex- 
amined must be placed in the center 
of the plate; and the platinum disc of 
the focus tube must be directed to this 
center, perpendicularly to the center 
of the hemisphere of x-rays gen- 
erated. 

DISTANCE OF TUBE.—Put the tube as 
far as possible from the part within a 
limit of four feet; and remember that 
the farther the tube, the longer is the 
time of exposure required, which is 
somewhat of a disadvantage, but this 
disadvantage is more than counter- 
balanced by the increased sharpness 
of the shadows obtained. 

TIME OF ExposuRE.— As we have 
just seen, the time of exposure depends 
on the distance of the tube, but this is 
only one of several determining causes 
to be considered. It depends also on 
the degree of vacuum, and on the re- 
sistance met with—as, for instance, 
the thickness or density of the part to 


the surgeon who believes in the «inaccuracies of the x-ray.” 
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be examined; the presence of splint, 
plaster of paris, etc. 

DARK Room.—Assuming then that 
due care and attention have been given 
to these details, the next step is to re- 
move the plate to the dark room, which 
should be located as near as possible 
to the x-ray room. And there I pro- 
pose, with your permission, to leave it 
for a time, while I offer a few remarks 
on the very important subject of light 
(solar, white) and photo-chemistry. In 
doing this | will endeavor to be very 
concise, and to confine myself to such 
matters as bear directly on the tech- 
nique of x-ray work, and are necessary 
to a clear understanding of the opera- 
tions it involves. 

IMPORTANCE OF A KNOWLEDGE OF 
PHOTO-CHEMISTRY.— At the close of 
the 19th century, we no longer believe 
in empiric formulae, nor do we place a 
blind, unreasoning faith in the scien- 
tific teachings of our ancestors, how- 
ever eminent they may have been in 
their day and generation. As physi- 
cians, we must know the chemical and 
physiological action of the remedies 
we employ or advise. When we pre- 
scribe or administer a drug, we must 
have a clear notion of its most proba- 
ble effects on the economy and differ- 
ent organs of the body. 

Many photographers, undoubtedly, 
take and develope pictures by a merely 
mechanical process, with little or no 
knowledge of the scientific principles 
on which their art is founded, and by 
which alone it can be advanced and 
perpetuated. To such a one, any ir- 
regularity in results presents almost 
insuperable difficulties, which might 
easily, or at least more certainly and 
readily be overcome by a knowledge 
of what is taking place among the 
chemicals he uses. 

In a word, a knowledge of photo- 
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chemistry, or the want of it, makes all 
the difference between the master of 
his art, who makes his processes the 
slave of his wishes, and the mere 
mechanical operator, who is the slave 
of formulae. 

LicHt.—A knowledge of the nature 
of light is not of less importance than 
chemical action to ensure success 
either in photography or skiagraphy. 

In the case of a photograph, the re- 
flection of light from the different ob- 
jects falls over the sensitive plate in a 
reversed position; whereas in the skia- 
graph the shadows fall directly on the 
plate. We donot know theexact rela- 
tionship of the so-called x-rays, not- 
withstanding the many theories which 
have been broached, but we do know 
that their action on the photographic 
sensitive plate is the same. 

ACTION OF LIGHT.—A ray of white 
light has two modes of action, (1), 
photo-physical and (2), photo-chemi- 
eal or actinic. 

The first calls for merely a passing 
notice, since it is of little importance 
in photography. The effects of its 
chemical action, however, are appar- 
ent at every stage of progress in the 
photographic art; and therefore the 
cause of such action, and the precise 
mode of its operation should be dili- 
gently sought for. 

‘*In many cases the cause of chemi- 
cal action may be found in the physi- 
cal explanation of the nature of light, 
or radiant energy, the undulations of 
which it is supposed to consist, exert- 
ing their energy in bringing about 
chemical action, or decomposition.”’ 

For our present purpose we may as- 
sume this undulating theory, with the 
chemical theory that bodies are com- 
posed of molecules, which are not only 
themselves in a continual state of os- 
cilatory movement, but whose consti- 





N-RAY JOURNAL. 


tuent atoms are also subject to an 
inter-molecular motion of a similar 
kind. The principle here involved 
is that of the superposition of small 
impulses. 

Such impulses repeated at regular 
and suitable intervals may produce a 
considerable effect by creating a new 


molecular and atomic movement in 
substances resulting in chemical 
changes. 


In fact, when light is absorbed by a 
body, whether wholly or partially, it 
must have done work of some kind. 
In general, perhaps, a rise of tem- 
perature results, but in especial cases 
the effects upon the atoms and mole- 
cules may cause them to enter into 
fresh combinations. 

OXIDATION AND REDUCTION OF LIGHT. 
—We know from observed cases that 
the chemical action of light may be 
that of oxidation or reduction; or it 
may produce decomposition or photo- 
dissociation. 

The haloid salts of 
upon which the action of light is the 
most important, but it is not yet de- 
termined whether this action is one of 
reduction, or oxidation, or what it is. 

CHEMISTRY OF DEVELOPING PROCESS. 
—We now proceed to the developing 
process, in which manipulative skill 
born of long practice and an intimate 
knowledge of chemical principles will 
both be found of service. 

It is only in exceptional cases that 
photo-chemical action of light pro- 
duces on the sensitive film any visible 
alteration. The image ‘‘photographed”’ 
on it is usually invisible, or latent. 
The light having done its work, means 
have to be found by which the change 
in the photo-sensitive plate may be 
made visible. This process is called 
‘‘developing,’’ and the agents used in 
the **developers.”’ The 


silver are those 


operation 
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action of the developers is in the main 
chemical, and their varieties are legion, 
but the chief ones are acid and alka- 
line. 

In alkaline development the image 
grows by continual reduction of the 
silver haloid downward, as may be 
seen by the image only becoming visi- 
ble towards the end of the operation; 
consequently, when the silver is re- 
moved by acids, a sunken cast of the 
image is left in the gelatine. 

The use of Potassium Bromide as a 
‘‘restrainer’’ probably rests upon the 
the formation of a double salt between 
it and the silver bromide, this double 
salt being reducible than the 
silver haloids alone. 

‘*The ‘‘accelerator”’ 
bonate, or caustic soda, which 


less 


is sodium 
act by 
opening the pores to let the reducing 
agent into the gelatine. 
DEVELOPERS. —I will explain 
briefly the various actions and modes 
of action of the chief agents used in 
development, although the doing so 
may involve some little repetition. 
The ‘‘developers,’’ as has already 


car- 


now 


been explained, are those re-agents 
which bring out the invisible image 
by reducing the oxidized haloid silver 
salts. The alkaline developers play a 
very important part indeed, owing to 
the diversity of their modes of action. 

REDUCER.—(1) Some of them are 
reducers, or density givers, as pyro, 
metol and hydrochinon. 


No. 1. Metric. 
Metol....... 6 ounce 15.50 
Hydrochinon ............ 3 CU 11.65 


Sodium Sulphite(erystal) 74 ‘ 233.00 


Distilled water ten a - 3600.00 
No. 2. ce 

Sodium Carbonate (crys )...4 “ 15.50 

Distilled water............30 “ 900.00 


ce 
For developing, take four parts of 
No. 1 and do not add No. 1 in full pro- 


portion, viz., one part. But begin 
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with small amount, if necessary, dilute 
for summer season on large plates, 
renew the No. 1, if necessary. J ido 
**Modus Operandi of Developing.’’ 
10 per cent bromide potash. 

ACCELERATORS.—(2) Others are ac- 
celerators, which act by opening the 
pores of the gelatine, thus setting the 
reducer in action with an energy pro- 
portional, within certain limits, to the 
amount of acceleration, as amonia, 
sodium carbonate, or caustic soda. 

RESTRAINERS.— (3), Others, again, 
act as restrainers, as potassium brom- 
ide, which retards the action of the 
reducing agent. 

PRESERVATIVES—And (4) some act 
as preservatives as sulphite of soda, 
or citric or other acid. 

PRACTICAL HINTs.—If the operator 
will observe and carry out the follow- 
ing general rules of procedure, he 
will seldom fail to attain the end heis 
aiming at. 

ist. To increase the rate of de- 
velopment, use a concentrated devel- 
oper; increase the proportion of the 
accelerator, reduce the proportion of 


the restrainer; and _ increase the 
temperature. 
2nd. To retard development, dilute 


the developer, reduce the proportion 
of the accelerator; and increase the 
proportion of the restrainer. 

3rd. To increase (contrast): re- 
duce the proportion of the accelerator 
and increase that of the density giver 
and restrainer; increase hydrochinon. 

4th. To reduce (contrast); reduce 
the proportion of density giver and 
restrainer; increase that of the 
celerator, and dilute the developer. 
MODUS OPERANDI OF DEVELOPMENT.— 
We now come to the detailed process, 
or modus operandi of development, 
which, of course, is conducted in a 
room from which all white light has 


ac- 





872 THE AMERICAN 


been carefully excluded. A small red 
light may be used to enable the opera- 
tor to see what he is doing. 

Arrange your developers and ac- 
cesories in separate bottles, marked 
1, 2, 3, ete. Then take tray and 
measure number 1, (metol) (reducer) 
into one graduate, and number 2 
(accelerator) into another. Then 
take your plate from the envelope, 
handling it carefully, and being cau- 
tious not to bring it too near the red 
light. Dust it, and put it into the 
tray, gelatine side upward, over a plate- 
lifter. In the case of a large 
sized plate, it is better to moisten with 
distilled water, or old developer, to 
avoid air bubbles, and prevent the 
patches which may be produced by the 
strong developer; but for 8x10, or 
11x14 size, this precaution is not nec- 
essary. It is advisable to use first the 
old developer, then pour it out, and 
use the new one, if necessary. Pour 
number one developer from the grad- 
uate glass into the centre of the plate, 
and rock the tray. 

Do not keep too far away from the 
red light at the beginning, or you will 
not be able to see whether the devel- 
oper is being evenly distributed, or is 
leaving patches. When you notice 
that it is even, move toa distance of 
two or three feet from the light, and 
watch the plate. The time that elapses 
between the beginning of the de- 
velopement and the appearance of the 
picture cannot be definitely fixed, but 
it is usually ten, twenty or thirty sec- 
onds, according to circumstances. You 
notice first the exposed part of the 
plate, that is, the part that has not 
been interposed between the tube and 
any matter, grows darker and darker; 
then the muscles or other easily pene- 
trable parts begin to appear in the pic- 
ture. If it seems to be slow, usea 


«“Obloquy”’ 
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little alkaline by bringing the solution 
to the corner of the tray and pouring 
in the alkali (No. II), mix well before 
rocking the tray. If the picture ap- 
pears suddenly, use two drops of po- 
tassium bromide 10 percent as a re- 
strainer. Do not examine the plate 
very often by transmitted light, as it 
may cause fogginess. 

The duration of developement de- 
pends on several circumstances, as, 
for instance, the season, or the tem- 
rature of the solution or of the room. 
Development is more rapid in sum- 
mer than in winter. It is affected also 
by the part of the body taken, since 
the thicker and deeper tissue continues 
until the negative is entirely dark, and 
opaque in transmitted light, in which 
case it may be advisable to wash the 
negative, and renew the developing 
process. 

FIxInG.—After the developer has 
done its work, there still remains a 
portion of unaltered sensitive salt which 
must all be removed before the plate 
is brought into the light. This pro- 
cess is called ‘‘fixing’’, and is effected 
generally by the use of ‘‘Hypo’’, but 
sometimes it is advisable to employ 
‘‘acid fixing’’.. In order to prevent 
any after-staining or yellow color, it 
is better to leave the plate in the solu- 
tion five or ten minutes after it has 
been apparently fixed. The fixing is 
followed by washing the plate in run- 
ning water to remove whatever chem- 
icals may be still adhering to the gela- 
tine film. This final process, like all 
the previous ones, must be thorough. 
Ifind it of assistance while washing to 
rub the plate gently with absorbent 
cotton. The patience of the x-ray 
worker, especially, is sorely tried dur- 
ing this final operation, as he is natur- 
ally anxious to learn whatever secrets 
the plate may have to disclose. The 
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water, however, must be allowed suffi- 
cient time to remove the last vestiges 
of the persistent Hypo from the film. 
But in this, as in all mundane things, 
the end comes at last, as we assume it 
to have come now in the case of our 
negative. 

FAULTS IN THE NEGATIVE CAUSES OF 
NoON-SUCCESS IN PLATE. — Whenever 
faults, as often happens, are found in 
the negative after development and 
fixing, they are generally due to one, 
or another, or a combination of the 
several causes enumerated by Mr. 
Cramer, the manufacturer of photo 
and x-ray plates, whose long expe- 
rience in, and through knowledge of 
photographic work, enables him to 
speak authoritatively and exhaustively 
upon the subject. What he says has 
immediate reference to photographic 
plates, but with very slight and self- 
suggestive changes, his remarks are 
equally applicable to x-ray negatives. 
These faults with their causes are: 

(a) Fougy negatives, over exposure, 
white light entering envelope, too 
much light during development. Fog 
may also be caused by decomposed 
developer; introduction of hypo or 
Nitrate of Silver into the developing 
solution; developer too warm or con- 
taining too much Carbonate of Soda, 
or Potassium, or Bromide. 

(1) Weak negative with clear shad- 
ows ; Under development. 

(c) Too strong with clear shadows: 
Underexposure. 

(/) Weak negative with plenty of de- 
tail in the shadows: Over exposure, or 
too weak developer. 

(e) Too much «ite psily: Developer 
excessively strong, or too warm. 

(f) Pin fransparent lines; Using 
too stiff a brush in dusting off the 
plate. 

(4) PRonnd “transparent spots; Air 
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bubbles in developer. 

(Ah) Transparent spots a irreqular 
shape; Caused by dust. Keep the 
camera and tablet free from dust, and 
brush off the plate carefully before 
placing in the holder (envelope). 

(4) Yellow colored negative; De- 
composed pyro solution; insufficient 
or decomposed sulphite of sodium in 
developer. 

(/) Yellow or brown status, iri- 
descence of surface; caused by using 
the developer warmer or stronger in 
alkali than the plate will stand; also 
by plain hypo solution which, by con- 
tinued use, has assumed a darker color; 
or by insufficient fixing. The stain 
may beremoved by applying the re- 
ducing solution and the iridescent 
surface can be wiped off with a tuft of 
cotton while the negative is wet. 

(/) Mottled appearance of negative: 
Precipitation from the fixing bath 
containing alum, if the solution is old 
or turbid. 

Gu) Crystalization ow the negative 
aud fading of timage; Imperfect elimi- 
nation of the Hypo. 

FAULTS RECTIFIED BY (1) REDUC- 
TION.—The remedies for several of the 
foregoing faults are given in their re- 
spective places, the omissions I will 
endeavor to supply here. The density 
or darkness due to overexposure or 
over development may be rectified by 
using potassium ferrocynide with the 
Hypo.” 

Or (2). INTENSIFICATION.—On the 
other hand, when the negative is weak, 
that is, wanting in density due to in- 
sufficient deposit of silver caused by 
under-exposure, or under-develop- 
ment, it requires intensifying or 
strengthening. The favorite intensi- 
fier is mercuric chloride. On cover- 
ing the wet negative with a solution of 
this compound, the silver deposit is 


surgeon now living who ignores the use of the x-ray. 
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bleached, the mercuric chloride being 
reduced to white After 
washing off the excess of the intensi- 
fier, the plate may be treated with a 
dilute ammonia, which 
gives black mercurous ammonium 
chloride, thus adding greatly to the 
density of the negative. 
INTERPRETATION. — The plate is 
finally dried, and brought into the 
light. It remains now to interpret it. 
And the power to do this unerringly 
results from long experience, aided by 
such anatomical knowledge as 
ables the operator to detect at once 


mercurous. 


solution of 


en- 


any abnormal appearance in the part 
or parts of the body depicted. His 
further special knowledge may enable 
him also to comprehend its full sig- 
nificance. The totality of this com- 
bined knowledge and experience de- 
termines and establishes his position 
as an x-ray worker. Neither the ex- 
perienced photographer nor the skilled 
surgeon or physician can see what he 
sees in the plate, and what he sees 
he can show and explain to others by 
his acquired powers of interpretation. 
Do not be prompt in diagnosis, study 
the plate carefully. 

PREPARATION OF 
fore closing I would offer a few prac- 
tical suggestions which may prove 
serviceable to the inexperienced work- 
er; however superfluous others may 
think them. In the first place, it is 
important to remember that the great- 
est care in the preparation of chemi- 
cals and solutions is needed. 

Use either distilled water or ice 
water to avoid impurities, such as 
carbonates, etc. 

It is advisable to use the formule of 
the manufacturer of your plate. 

Chemicals must be C. P., such as 
are prepared for photographic use, 
and you should know their relative 


MATERIALS.—Be- 
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strength. 

Bottles must be labeled, and colored 
bottles light proof, and well corked 
always. Filter your solutions. Re- 
member in this connection also that 
cleanliness is paramount. 


SELECTION OF PLATES.—I  gener- 
ally use plates manufactured ex- 
pressly for x-ray purposes. I have 


tried Eastman’s Bromide papers and 
films, but they do not give satisfactory 
results. 
the same plate 
once you are satisfied. 

The large skiagraphs (of tubercle 
lungs, 14x16) which are on exhibition 
here with the Roentgen Society are 

Carbut’s x-ray plates, as 
are also some of the small ones. But 
fam now using Cramer’s special x- 
ray They are reliaile 
give richer details. 

PRINTING.—As to the printing, that 
is quite a simple process, and involves 
nothing the skiagrapher can claim as 
special. Moreover, since the negative 
shows more details than the print 
contains the latter’s value consists 
chiefly in its greater convenience for 
handling and for exhibition and class 
purposes. This being the case, any 
enlargement on the processes, beyond 
that enough details should be printed 
to show the part affected, and that a 
light print is tetter than a dark one, 
would be quite beyond the scope of a 
paper that is discussing the ‘‘technique 
of x-ray work.’ And I feel that | 
have already trespassed too much 
upon your valuable time. But be- 
fore concluding, | would like to dwell 
for a moment on the present condi- 
tions and the future possibilities of 
skiagraphy not with any view to mark- 
ing their limits, or suggusting their 
nature, but rather to draw attention to 
their vastness and their supreme im- 


It is advisable to use always 


and solutions, when 
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plates. and 
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portance to science and humanity. 
The imagination may be aided to com- 
prehend somewhat of their significance 
by comparing ‘“‘small things with 
The ‘‘Fathers of Photo- 
graphy,’ Daguerre and Niepce, Fox 
and Talbot, in the early days of their 
great discovery, might have had some 
dim fore-knowledge of its susceptible 
development, but their wildest imag- 
inines must have fallen far short of 
the actual realities a few brief years 
were destined to divulge. 

Its beginnings were limited to por- 


99 
oreat. 


traiture and pictorial representations 
generally, but the improvements which 
year by year have been added to its 
capabilities in this direction, have re- 
sulted also in afar wider field of action 
usefulness. The naturalist, the 
physiologist, the archeologist, and 
even the philologist are to-day em- 
ploying it extensively as a most useful 
auxiliary to their studies; while its 
records and revelations in bacteriology 
and astronomy are simply invaluable. 
And the limit of its usefulness is by 
no means reached. 

These are facts worthy the attention 
f the skiagrapher of to-day, as they 
may enable him, however vaguely and 
narrowly, to discern the and 
range of the work he. is engaged in. 
What nobler inducement could be 
offered to put forth all the care, zeal 
and intelligence of which he is capable, 
than x-ray work affords? For skia- 
graphy is, indeed, the crown and glory 
of photographic and electric efforts. 
Therefore, letus strive earnestly, faith- 
fully, diligently and with singleness 
of purpose, so that, be the visible and 
tangible results what they may be to 
us personally, generations of men yet 
unborn may in time arise to bless our 
labors, and proclaim their and the 
world’s indebtedness to the early 


and 


sc ype 
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pioneers in x-ray work. 
BIBLIOGRAPHY.—Manual on Photography, 
by A. Brothers; Chemistry of Photography, 
by R. Meldola, F. R. A. S.; Hints on Develop- 
ment, by Cramer. 
1808 Green street, PHILADELPHIA, Pa. 





COMMITTEES. 





Four committees were named at the 
annual meeting of the Roentgen So- 
ciety in December and by resolution 
the president was requested to name 
committees as 


the members for these 


early as practicable. This important 
matter was brought about by a resolu- 
tion offered by Dr. Monell. For this 
reason Dr. S. H. Monell, 47 West 27th 
street, New York City, isnamed chair- 
man of the ‘‘Committee on Standards.”’ 
The importance of this work and the 
burden of labor being so heavy for this 
committee, I have asked Dr. Monell to 
name four associates, or six if desira- 
ble. Dr. G. P. Girdwood, Montreal, 
Canada, 111 University street, W. A. 
Price, D. D. S., Cleveland, Ohio, 2238 
avenue, have already 

In this connection I will ask 


Kuclid been 
named. 
of the journal readers to write to Prof. 
Monell oflering opinions and sugges- 
tions. You are interested in the So- 
ciety and in x-ray work and I trust 
you will feel it is your duty to write 
offering some opinion, limited howso- 
ever, it may be. Write some opinion. 

Committee on Scientific Research is 
the second committee: 

Chairman: Dr. John B. Murphy, 
Chicago, Ill., 3305 Michigan avenue. 

Dr. A. Schwab, Brooklyn, N. Y., 
690 Bushwick avenue. 

Prof. Elihu Thomson, Lynn, Mass. 

Mr. H. Westburry, Harrison, N. J. 

Mr. Nikola Telsa, New York City, 
46 & 48 East Houston street. 

Dr. A. Clifford, Mercer, Syracuse, 


bullet wound with a probe, and criminal if the x-ray is available. 
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N. Y., 324 Montgomery street. 

Prof. Elmer Gates, Laboratory ,Chevy 
Chase, Md. 

By early co-operation, by writing or 
otherwise, you quickly reach 
points of understanding and congeal 
into a common whole the result of your 


ean 


labor. 

Committee on Ways and Means is 
the third committee: 

Chairman: Dr. J. 
Cedar Rapids, lowa. 

Dr. Thomas M. Buckley, Brooklyn, 
MN. u- 

Dr. William 
nati Hospital, Cincinnati, Ohio. 

Dr. William Hailes, Albany, N. Y. 

Dr. William Sprenger, New Haven, 
Conn. 

Your labor must be 
rapidly as possible and will partake of 
some of the work of other committees, 
but it contemplates the practical ways 
and means of all that pertains to x-ray 
including society work. 


Rudis-Jicinsky, 


Jordan Taylor, Cincin- 


concentrated 





Committee on Medico-Legal is the 
fourth committee: 
Chairman: Dr. 


Mihran K. Kassa- 


bian, Philadelphia Pa., 1808 Green 
street. 
Dr. F. Wessley Sells, Murray, Iowa. 
Dr. Constantine V. S. Boetger, 


Ottawa, Ont. Canada. 

Dr. Frank Ring, St. Louis, Mo., 612 
Chemical Bldg. 

Ik. Flieschman- Aschhiem, San Fran- 
cisco, Cal. 

Dr. S. D. Brooks, Surgeon, U. S. 
Marine Hospital, Portland, Oregon. 

C. Edmund Kells, Jr., D. D. S., 
Medical Bldg., New Orleans, La. 

Every member of this committee 
will have an opportunity to consult 
attorneys and join with them legal 
opinions upon all the phases of the 


THE AMERICAN X-RAY JOURNAL. 


x-ray. The greatness of the subject 
will give you a ready hearing with the 
best legal lights. The proof of the 
picture will be one of the chief inter- 
rogitories. 

The Roentgen Society of America 
will meet in Buffalo, N. Y., sometime 
during the monthof September. Two 
days set aside for the meeting will be 
named by the Committee of Arrange- 
ments during the monthof April. The 
Committee of arrangements so far 
named in Buffalo is as follows: 

Chairman: Edgar B. Stevens, 68S 
Seventh street; Dr. Elmer Ek. Staar, 
0923 Delaware avenue; Dr. Renwick 
R. Ross, 100 High street; Dr. 
W. Putnam, Delaware 
Secretary, Roger Cook Adams. 

The committee has already convened, 
and in the language of Dr. Putnam: 
“The committee are anxious to do all 
possible to make the meeting a suc- 
This assures us again a great, 


James 


525 avenue: 


cess,”’ 


enthusiastic and useful meeting. 





FLUOROMETER. 
the 
inventors who have 


has given 


An 


names of 


English writer 
several 


devised accurate means for the locali- 


zation of foreign bodies. Moore, 
Payne, Flemming and Mackenzie 
Davidson are mentioned and espe- 


cially Remy because he has done more 
than others to simplify the work. It 
is disappointing that the invention of 
an American was not given considera- 
tion for his invention is equally per- 
fect, more practical and more simple. 
John Dennis, of Rochester, N. Y., 
vented the Fluorometer and for accu- 
racy, simplicity and convenience there 
is nothing yet found superior in the 
armory of the x-ray worker. 


in- 


This is the age of diagnostic medicine, and therefore 


ADVERTISEMENTS. 


X-RAY QUIZ COURSE. 


It is a source of a great deal of sat- 
isfaction to us to learn that one of the 
great medical colleges of this country 
has added to their curriculus the study 
of the practical uses of the x-ray. 
The Medico-Chirurgical College, of 
Philadelphia, have engaged the ser- 
vicesof Dr. Mihran K. Kassabian, one 
of the most painstaking and successful 
radiographers in the Kast to teach and 


demonstrate in this department. The 
college has also organized a new 
Army and Navy Quiz Course of four 


months, to prepare graduates for the 
army and navy. Dr. Kassabian will 
occupy the chair of radiographic sci- 
ence and artin this department also. 
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Clinical Notes and Comments. 


Dr. T. D. Crothers, Editor, Quarterly 
Journal of Inebriety, in the January, 1901; 
number, writes: ‘‘Antikamnia has become 
one of the standard remedies, particularly 
in Influenza. It is prepared witn various 
drugs in tablet form, the latest, a laxative 
tablet, with quinine and some mild cathartics, 
called ‘Laxative Antikamnia & Quinine Tab- 
lets.’ All of these forms are very attractive 
and palatable. We have never seen a case of 
addiction to antikamnia, hence we prize it 
very highly as one of the most valuable reme- 
dies for diminishing pain without peril. We 
have used it with excellent results to quiet the 
pain following.the withdrawal of morphia. 
We have received from this company many 
complimentary notices showing the vast in- 
fluence it has secured among regular practi- 
tioners. The object of the antikamnia in 
‘Laxative Antikamnia & Quinine Tablets’ be- 
sides its antipyretic and analgestic effect, is 
the prevention ofall griping, nausea and other 
unpleasant effects generally produced by 
purgatives when administered alone.”’ 
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Are now supplied with Special Silver Coating, Preventing Heat Radiation. 
R-6 X-Ray Tube Send for Catalogue to 


EDISON DECORATIVE AND MINIATURE LAMP DEPARTMNET, 


GENERAL ELECTRIC COMPANY, HARRISON, N. J. 
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ROUBLE Avoided with our new 
WITH # Production Point Tube that 
Supplies Steady Fluorescence. 


CROOKES ‘TUBES Time of Exposure — 


TRUAX GREENE & CO.’S 
IMPROVED GERMAN TUBE. 


No, 1 Regular Size $12.00 ii ae. VW 


No.2 Large $15.00 | 
No.3 Extra Large $20.00 ‘ 











The introduction of this Tube into X-Ray work marks a still further 
advance in the perfection of this science. Operators have long sought a 
tube that would yield a steady fluorescence. It perfectly supplies a steady 
light, that by proper adjustment may be increased to a brilliant glow, 
thus affording any degree of penetration desired. It may be used with 
either Static Machines or Coils. 


Al TRUAX, GREENE k C0. 42 to 6 Wabash Ave., 


Frisch’s Medicated 
Bath Cabinet 


GEORGE FRISCH, 
= : 414 N. 8th Street, ST. LOUIS, MO. 
" (Brade Mark.) Cabinets for $3.50 to $10.00. 


This cabinet is made with one thickness of goods. One side is rubber-lined; this 
is placed on the inside of the bath so it can be easily cleaned. The cabinet has two 
top curtains which can be dropped down on the side, one at a time, to gradually cool 
off after the bath. Dimensions of the cabinet: height 42 inches, length 32 inches, 
width 30 inches, with steel frame and door. It folds into a two inch space and weighs 
10 pounds complete when delivered, including heater, instructions and formulas for 
different baths. The heater is the most perfect in use; it has no packing, and no wire 
screens to wear, rust or burn out. It is the simplest and holds fire until alcohol is 
completely used. It isthe only heater with center draft and perfect combusiton. 


‘this bath absolutely cures colds, clears the skin, reduces obesity, cures rheumatism, 
lagrippe, woman’s troubles, sleepessness, neuralgia, dropsy, weakneas, and all diseases 
of the nerves and biood, as well as kidney, urinary and skin troubles. All symptoms of 
lagrippe, pneumonia, fevers, throat and lung troubles are positively broken up and 
eradicated from the system inone night at a cost of about 3 cents per bath. Head 
and face steaming attachment if desired 50 cents. Special rates to physicians. Send 
for further information. 
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A. W. L. Universal Coil. made by Oelling & Heinze. Boston. Mass. 

















A Cold 


ls likea heap of ashes lying undisturbed in a quiet corner ofa dark 
street untila puff of wind scatters it and cleans the corner. 

Effete matter, which would have been gotten rid of by means of the 
skin, if the latter had not been weakened by woolen underwear, has 
accumulated in the body untila draft comes and scatters it 

Where there areno heaps of ashes there will be no “cold.’’ all 
drafts to the contrary notwithstanding 

The Dr. Deimel Underwear enables the skin to attend to its busi- 
ness of ridding the system ofits effete matter. No matter how much 
the skin may bring to the surface, this thoroughly absorbing and 
quickly dryiog linen fabric will take it up and carry it off. It isthe 
-mblem of cleanliness and comfort 











All true Dr. Deimel Undergarments bear this Trade-Mark. 
Beware of Imitations. 


DOCTOR: 


We earnestly request your investigation of our underwear. Samples and additional 
‘rature on the subject will be furnished free by addressing 


Che Deitnel cinen- Mesh a C0., 


SAN FRANCISCO, CAL., 491 BROADWAY, MONTREAL, CANADA, 


rn Neatecmesy. St. 2202 St. Catherine St. 


WASHINGTON, D. C., NEW YORK. LONDON, ENG., 


728 15th St., N. W. 10-12 Bread St.. E. C. 


























ADVERTISEMENTS. 


The Aristos Gold Mining and Milling 
Company give for reference the First 
National Bank of Denver and the firm 


ff , oa 
— 5 SS 
of Patterson, Richardson & Hawkins, | ; yy aw 


the company’s counselors. Mr. Pat- Gi sen 


terson is the newly elected U. S. 





Senator from Colorado. He has been 
BREAKFAST FOOD 
Mr. Lamb’s attorney for over twenty | COOKS IN FIVE MINUTES 


Slice the raw fruit right Into your dish of Ralston. 
§ Don't try it with any other cereal, or you'll be disap- 
pointed; for no other breakfast food combires with fruit, 


Ralston Breakfast Food 


has that natural delicious flavor of Gluterean Wheat, 
because it comes to your table unsterilized and uncook- 
ed except for 5 minutes boiling given the golden 
capa ape ike ‘em swell and burst like popcorn, 
sach 2 Ib, package of Ralston cooks enough for thirty 
peopie. 

A FREE SAMPLE FOR YOUR GROCER’S NAME. 

' ~4 , 

PURINA MILLS, “Weere Purity is Paramount*? 

840 Gratiot Street, St. Louis, Mo. 


years. Mr. Lamb is president of the 
company. Read the advertisement in 


this issue. 











ELEMENTS OF CORRECT TECHNIQUE By SH, MONELL, M. D. 


CONTENTS. 


Introduction.—Technique Defined. The Value of Skill; About Apparatus. Chapter I. 
Galvanic Studies in Technique. How to acquire Practical Skill; A Series of Home-Clinies, 
covering all General and Local Methods, with special reference tothe great factors. Pressure, 
Resistance, and Rate of Change; Author’s Principles of Scientific Dose Regulation; Personal 
Tests; Cataphoresis. Chapter [I.—Faradic Studies in Technique. Induction-Coil Currents 
made clear—Qualities Explained; Practical Tests to Develop Skill; Accurate Dosage; Impor- 
tant Methods; Author’s Original Demonstrations. Chapter III.—Studies in Sinusoidal Tech- 
nique. Sinusoidal Currents Explained; Systematic Tests for Clinical Uses; Author’s Methods; 
Scientific Dose Regulation; Place of Sinusoidal Currents in Electro-Therapeutiecs. A Series 
of indlspensable Home Clinics. Chapter [\’.—Galvano-Faradic and Galvano-Sinusoidal Cur- 
rents. An Original Study; Principles of Combining Currents from two separate batteries; 
Relations of Voltage and Amperage; Clinical Tests; Chief Uses of Combined Currents; Dose 
Regulation; Qualities; Proof of Action. Chapter \’.—S‘atic Electricity. Studies in the 
Author’s Technique; Summary of Static Methods taught by the Author; Systematic Personal 
Tests for Skill; How to Train the Ear, Eye and Hand of the Operator—Principles made clear; 
Author’s Original Instruction in Scientific Dose Regnlation; The Art of Artistic Tech- 
nique; How to Beceme Expert; Treatment of Consumption; Author’s Electrodes with Use of 
Each. A Series of Home-Clinics designed to make a Skilled Operator out of a Novice; Sup- 
plementary to all other writings of the Author on this subject. Chapter VI.—List of Special 
Methods. Chief Methods for Use in Electro-Gyneology; Author’s Complete Methods in 
Functional Sexual Atonies, Dabilities, and other deviations from Health; Chief Non-Surgical 
Uses of Electricity in Eye, Ear, Nose and Throat Pathologies. Chapter VII.—Cancer of 
Tongue. Decisive Palliation with Static Electricity; A Clinical Record setting forth Results. 
An Important Contribution to the Treatment of Malignaut and Non-Malignant Ulcerations. 
Chapter VIII —A Plunge into Electro-Therapeutics. A Chapter with a Moral; Crossing the 
Rubicon; Progress Made; The wisdom of Experience; Psychic Electricity; The Moral. 


This volume contains about 320 pages; P ° t $2 5 Sent by mail or exprees 
size octavo; binding, extra cloth, gilt. rice, ne 9 Dae on receipt of price. 


E. R. PELTON, 19 East I6th St., New York. 











XI ADVERTISEMENTS. 


Illinois School of Electro-Therapeutics 


INCORPORATED 


OFFICERS: C. S. NEISWANGER, Ph. G., M. D., Pres. EMIL H. GRUBBE, M. D., Vice-Pres. A.B 
Slater, Sec’y and Treas. 
FACULTY: 
FRANKLIN H. MARTIN, M D., Electricity in Gynecology. 
W. FRANKLIN COLEMAN, M.D.,M R.C S. (Eng 
Electricity in Diseases of the Eye, Ear, Nose and Throat 
C. S. NEISWANGER. Ph. G., M. D , General Electro-Therapeutics 
EMIL H. GRUBBE. M. D., Electro-Physics Radiography and X-Ray Diagnosis 
MAY CUSHMAN RICE, M. D., Demonstrator of Epilation and Minor Electrolytic Work. 


This School is for physicians and is equipped with the most modern up-to-date apparatus. All the rudimen- 

tary physics will be profusely illustrated and made plain even to the uninitiated in electro-therapy. No mail 

‘ourse will be given and no degrees will be conferred, but a handsome engraved certificate of attendance can be 

yotained if desired after the completion of acourse. The courses will be of two weeks’ duration and consist of 

both clinical and didactic instructions. A two-weeks’ course will make you self dependent. Write for further 
nformation, terms and printed matter. 

ILLINOIS SCHOOL OF ELECTRO- THERAPEUTICS, 1301-2-3 Champlain Bldg. Chicago, Ill. 


MORPHIN EK TO SCIENTIFIC MEN. You will 
A AND find the “ANTINARCOTIN” Treat- 
ANTINARCOTIN is the busy ment safe and effectual. It is scientific and 


man’s opportunity, as it takes a few days ‘NYT 7 does not failina 
only to effect a perfect cure. You would W H IS K |; y single instance 
to eliminate from 


be able to return home and resume your 


accustomed occupation in TEN DAYS, a free man. NO PAIN nor any, the patients sys- 
bad results follow treatment. Our hospital] is perfectly private. Call tem all accumu- 
and see us, or write for what ever information yon may desire. . 
We employ experienced physicians and nurses. C if R E 
mulated poison as well as all desire, de- 
G. H. ROOSE, Manager, mand or necessity for the stimulant. 


Narcotism Hospital, 3016 Lucas Avenue, ST. Louris, Mo. 


MAYFIELD SANITARIUM. 


912 Taylor Avenue, ST, LOUIS, MO. 


An Ideal Christian Home and Hospital. 

Admits the sick and afflicted of all denominations on equal terms. 

Has a training school for nurses and furnishes trained nurses to physicians in 
city or country. 

Has Ladies’ Auxillary Charity Board which looks after the sick poor. 

Its doors are always open to physicians and their patients. The country phy- 
sician especially has found this a desirable place to bring his patients. 

Medical and surgical attention given patients day and night. Modern appli- 
ances for all medical and surgical work. Our asceptic operating rooms are 
always equipped for use at all hours. 

We have recently added to our diagnostic means the highest grade 1o-plate 
X-Xay apparatus of the Van Houten and Ten Broeck type; and also the Rochester 
Fluorometer, an x-ray accessory for correcting distortions in a radiograph and to 
furnish a perfect reproduction of the conditions in the invisible portions of the 
vody shadowed on a plate. Our radiographer is equal to any x-ray operator in 
America and phvsicians can have confidence that every portion of the body can be 
examined. 

The medical staff with Co-operative Board is the largest of any in the country in 
which every specialty is well represented. 

Our ambulance service is said t? be equal to any in the great cities of this country. Patients 
coming from out of town are met at the Union Station with our rubber tire, easy riding ambulance. 
Teiephone calls command us from ail parts of the city; also long distance telephones from the office. 

Electricity, massage and baths are in the hands of skilled masseurs from Michigan and Paris. 
The Cuisine is second to none. Splendid service at very reasonable rates 

For further particulars address 
W. H. MAYFIELD, M.D., Surgeon Chief, or W. G. TYZZER, General Manager. 


912 Taylor Avenue, St. Louis, Mo. 
Washington Ave. and Suburban Cars pass the door, the former can be taken at Union Station 
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Near Attica, Ind., at the junction of the Chicago & Eastern Illinois and 
Wabash Railroads. 


Nature’s Own Cure 
For Rheumatism, Kidney, Blood, SKin and 


Nervous Diseases. 








Doctor! 


The Magno-Mud Cure and Lithia Water Baths are yours to prescribe like any other 
other Therapeutic agent. Send your patentsto us. We will take the best of 
care of them, and return them to you.—Still your patients. 


Exceptional Results: 


It is a strong statement, but we believe that not one of the thousands treated, but 
feels that the investment of time and money was well made. Many are cured, that 
had been considered incurable. Ordinary cases get quick and permanent relief, 
All medical practitioners who have visited us themselves, orsent us their patients. 
are our most enthusiastic endorsers. 


Investigate for Yourself, Doctor, 


Come and see us! THE MaGno-Mup CuRE is only 120 miles from Chicago and 
211 from St. Louis, near Attica, Ind., at the junction of theC. & E.I. and 
Wabash Railroads. Doctor, submit diagnosis, and we will co-operate with you, 
guarding your professional interests in a way not found in any similar institu- 
tion in this country. Shall we mail souvenir booklet illustrating the details of the 
treatment? Write us. 





H. L. KRAMER,General Manager, 
INDIANA MINERAL SPRINGS, . INDIANA. 








XIII ADVERTISEMENTS. 


PRESUUM OFFER. 


We will give to any one securing 200 paid subscribers to THE AMERICAN X-RAY 

JOURNAL a static machine ot the highest grade 10 revolving plates 30 inch diameter and 

a ‘4 horsepower motor and a fluorometer. A complete x-ray and electro-therapeutic 

outfit. | 
Other premiums for less number of subscribers. 
For full particulars address this JOURNAL. 


PREMIUM OFFER. 


eee 


The American X-Ray Publishing Company 
Offers to all yearly cash subscribers to THE AMERICAN X-RAY JOURNAL 
the following named Books, prepaid: 


Remit by draft or postoffice order. St. Louis banks charge on all checks 15c exchange 
except those from New York and Chicago. 


“Manual of Static Electricity in X-Ray and Therapeutic Uses.” 
Monell. $6.00. 

With The American X-Ray Journal, $7.50. 
“The Treatment of Diseases by Electric Currents.” Monell. $7.50, 

With The American X-Ray Journal, $9.00. 
“The X-Rays.” Kolle. $1.00. 

With The American X-Ray Journal, $2.50. 
“Epitome of the History of Medicine. Park. $2.50. 

With The American X-Ray Journal, $4.00. 
“A, B, C, of the X-Rays.” Meadoweroft. 75c. 

With The American X-Ray Journal, $2.50. 
“The X-Ray or Photography of the Invisible.” Morton. 75e. 

With The American X-Ray Journal, $2.50. 
“Roentgen Rays and Phenomena of the Anode and Cathode.” $1 50. 

With The American X-Ray Journal, $3.00. 
“Cataphoresis, or Electric Medicamental Diffusion.” Morton $5.00. 

With The American X-Ray Journal, $6.50. 
“Electricity in the Diagnosis-and Treatment of Diseases of the Nose, 

Throat, and Ear.’ Scheppegrell. $4.50. 

With The American X-Ray Journal, $6.00. f 
“Practical Application of Dynamo Electric Machinery.” Weiner $2.50. 

With The American X-Ray Journal, $4.00. 
“Conservative Gynecology and Electro-Therapeutics.” Massey. $3.50. 

With The American X-Ray Journal, $5.00. i 


These books are new and include all that is known upon the subject of the X-Rays, Electro- 
Therapy and the science of Cataphoresis 

The absolute necessity for scme of these books to be read by every physician, who regards him- 
self as such, has induced the American X-Ray Publishing Company to make the above liberal offer 


Remit by draft or postoffice order. St. Louis banks charge on all checks 15¢c exchange, except 
those from New York and Chicago Address 


THE AMERICAN X-RAY PUBLISHING CO.. 


Suite 301 CHEMICAL BUILDING, ST. LOUIS, MO. 
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Electro-Medical and Electro- Surgical 


Instruments ys 


MANUFACTURED BY 


The Walle & Bartlett Manulacturing Company, 


108 East Twenty-Third Street, New York. 
The Ranney Wimshurst Holtz Static Machine 


{s the most powerful made, therefore, 
for X-Ray Examinations and for a wide 
range of therapeutic effect, it stands 
UNEQUALLED. ° ° ° 
OUR” EXPERIENCE OF 
OVER FIFTEEN YEARS 
IN STATIC MACHINE 
CONSTRUCTION IS 
YOUR GAIN. . .. USED IN THE: College of Physicians and Surgeons, 
Society of the New York’ Hospital, 
Post. Grad. Med. School and Hosp. 
Battle Creek Sanitarium and by more 
Physicians, Hospitals and Sanitari- 
ums than all others. 
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DENNIS FPLUOROMETER, 


Necessary Surgical Adjunct of X-Ray Work. 





Patented April 27, 1897. Velvet Lined Case. 


HE DENNIS FLUOROMETER is the only instrument that furnishes accurate cross-sections and 
measurements, rectifies distortion of posion and distortions caused by the divergence of the rays 
—men(t forms a perfect shadow of any portion of the anatomy, making it indispensable in cases of disloca- 
tions and fractures. It gives protection to the surgeon or physician ia courts, and equips him for ex- 
pert testimony. Precise instruments and accurate m*thods produce pecise result The price of the 
Dennis Fluorometer which includes case of instruments. observation and operating table, 
is $100.00 met f. 0. b., Rochester, N. Y. The price of the Dennis Fiuorometer without table, 
which includes case of instruments, frame. cross pieces and holder, which can be used on ordinary table, ts 
$55.00 net. ;,Liberal terms given on application. 





— 
































Observation and Operating Table. Quarter Oak, highly finished. 
Send for illustrated catalogue, giving full description and information. 


The Rochester Fluorometer Co., 


225 Cutler Building, Rochester, N. Y. 


When writing to advertisers, mention The American X-Ray Journal 
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THE ARISTOS 
| Gold Mining Co., 


Owning Big Horn Mountain Tunnel and Veneta Vein, 200 Acres Situated 
on the Western Slope of Pike’s Peak, in the Famous 
Cripple Creek Gold Mining District. 


THE SAFEST OFFER EVER MADE TO INVESTORS. 
100,000 Shares Preferred Stock at 25c. Per Share. 


It is printed on each Certificate that subscribers to the above Preferred Shares 
will be entitled to receive in Dividends the full amount of money invested, before 
other Stockholders receive any returns, signed by the President of the Company. 


This District Produced More Gold in 1900 than Any Other in the United States’ 


This property consists of 300) by 300) feet, or 200 acres, of gold land. The mine has been worked. The 
feature of this mine is th? Venata Vain, 3+ to 40 feat in width, and is certainly one of the strongest veins in 
this famous distric There are som: fifteen openings on this vein, the ore from which, assays in gold from 
$12 to $109 per ton. The property is advantageously located for development by tunnel, which will make it 

yessible to produce an enorm 13 am punt of ore daily, the quantity varying from 200 to 5:0 tons per day 
The development by tunneling is the most economical and advantageous manner of working this property 





At a distance of 800 feet the TUNNEL will intersect the Veneta Vein at a depth of 
about 680 feet, and will also intersect several other veins. The TUNNEL will cut 
the Big Horn Mountain 2100 feet deep, and will give this Company 2,000,000 tons 
of ore, worth over $20 per ton. 

The new railroad, now practically completed from Colorado Springs, called the Colorado Springs and 
Cripple Creek road, passes within 2,000 feét of this tunnel 

Adjoining this property is the Colorado Springs TUNNeL Company. In this property, ata depth of 400 
feet, the Veneta Vein wascut. Attnis point the vein was fully 2u feet in width, and its value from $20 to 
$1,000 per ton. 

There are already in operation millsand smelters sufficient to treat the output of this property, which 
gives at once cash returns. 


Capital Stock, $1,000,000. Par Value $1.00 per Share 
100,000 Shares Preferred Stock at 25c. per Share. 


In buying this Stock the purchaser owns a direct title in the Company’s property. 
if This Company offers you no watered stock, but a legitimate high-grade gold min- 
ing investment in the Cripple Creek District. 
The above offer of Preferred Dividends is an assurance of early returns. After 
additional machinery is erected, this property will be earning dividends almost 
equal to its Capital Stock. 











Make all checks and money orders payable to 


THE ARISTOS GOLD MINING COMPANY. 
411 Cooper Building. DENVER, COL. 











XVII ADVERTISEMENTS. 


ALL COONS LOOK ALIKE 


TO SOME. Some physicians can’t see any difference in Static Machines 
A machine may have four or forty plates, of any diameter, and these may be of glass, 
rubber, mica, or any old thing, but all are the same tothem. The price is the only dif- 
ference seen, and blinded by the exaggerated statements of some makers and travelling 
fakirs, these physicians are sometimes induced to make a purchase which is afterward 


regretted. 
Experiments are costly; we have spent thousands of dollars in this way, why should 


you throw away good money on further experiments? 


THE MORTON-WIMSHURST- 
HOLTZ INFLUENCE MACHINE. 


Represents the highest type of Static Machine construction. Buy it and you will be sat- 
sfied. 
All Orders are now being filled with our «MODEL 1900” (See cut.) 
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Van Houten & Ten Broeck. 


NEW YORK. 


300 Fourth Avenue, : =: 
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DENNIS FLUOROMETER, 


Necessary Surgical Adjunct of X-Ray Work. 





Pateuted April 27, 1897. Velvet Lined Case. 
THE DENNIS FLUOROMETER is the only instrument that furnishes accurate cross-sections 


and measurements, rectifies distortion of poison and distortions caused by the divergence of the rays. 

It forms a perfect shadow of any portion of the anatomy, making it indispensable in cases of disloca- 
tions and fractures. It gives protection to the surgeon or physician in courts, and equips him for expert 
testimony. Precise instruments and accurate methods produce precise results. The price of the Dennis 
Fluorometer which includes case of instruments, observation and operating table, is $100.00 net f. o. b., 
Rochester, N. Y. The price of the Dennis Fluorometer without table, which includes case of instruments, 
frame, cross pieces and holder, which can be used on ordinary table, is $65.00 net. Liberal terms given on 
application. 
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Observation and Operating Table. Quarter Oak, highly finished. 


Send for illustrated catalogue, giving full description and information. 


The Rochester Fluorometer Co. 


225 Cutler Building, Rochester, N. Y. 


When writing to advertisers, mention The American X-Ray Journal. 








ii ADVERTISEMENTS. 


LISTERINE. 


The word Listerine assures to the Medical profession a non-poisonous 
antiseptic of well proven efficacy; uniform and definite in preparation, and 
having a wide field of usefulness. 

On account of its absolute safety, Listerine is well adapted to internal 
use and to the treatment of Catarrhal Conditions of the mucous surfaces. 

Literature describing the best methods for 
using LISTERINE in the 


Treatment of Diseases of the Respiratory System. 


will be mailed to your address on application. 










We beg to announce that, in addition to the 14-0z. bottle, in which Lis. 
terine is offered to the trade, the pharmacist can now supply a smaller pack- 
age, containing 3 fluid ounces, which is put up for the convenience of prac- 
titioners who prefer, upon certain occasions, to prescribe articles of estab- 
lished merit in the Original Package, under the seal and guarantee of the 


manufacturer. 


Lambert Pharmacal Co., 
ST. LOUIS. 















All Dry Plates Work Best When Fresh. 


CRAMER PLATES WILL HEREAFTER BE 
PROTECTE "a LABEL 


On the bottom of each box of plates, limiting the time within which the plates 
should be used for best results. 


We consider this protection necessary to guard our patrons against plates which \ 
have deteriorated by age. 


We feel that this long delayed action is in the right direction and will be appre- 
ciated by our friends and the trade generally. 





G. CRAMER DRY PLATE 00. 


ST. LOUIS, MO. 


NEW YORK DEPOT, 32 East tcth Street. 





